Ray were at the forefront of the natural history of insects in the second half of the seventeenth century. Willughby in particular had a deep interest in insects' metamorphosis, behaviour and diversity, an interest that he passed on to his friend and mentor Ray. By examining Willughby's contributions to John Wilkins's Essay towards a Real Character (1668) and Ray's Methodus insectorum (1705) and Historia insectorum (1710), which contained substantial material from Willughby's manuscript history of insects, one may reconstruct how the two naturalists studied insects, their innovative use of metamorphosis in insect classification, and the sheer diversity of insect forms that they described on the basis of their own collections and those of London and Oxford virtuosi. Imperfect as it was, Historia insectorum was recognized by contemporaries as a significant contribution to the emerging field of entomology.
INTRODUCTION
The relative contributions made by John Ray and Francis Willughby to the series of zoological works that Ray published, mostly under Willughby's name, after the latter's untimely death in 1672, have long been disputed. 1 Since Charles Raven first published his biography of John Ray in 1942, the prevailing view has been that Ray was the leading partner in their collaboration and that Willughby-younger, wealthy, amateur-chiefly provided financial support. Raven asserted that it was 'mistaken' to 'give Willughby the credit' for the histories of birds, fishes and insects. Ray 'created out of a few incomplete memoranda a series of books, each of which marked a new epoch in its special field.' In short, 'it [is] certain that Ray was a scientist of genius and probable that Willughby was a brilliantly talented amateur.' 'like Ray and Willughby earlier.' Like Ray and Willughby, Linnaeus had to carry on alone after Artedi drowned in an Amsterdam canal in 1735. Stearn emphasizes the importance of Artedi's research and the stamp he left on Linnaeus's later work. 3 Although Stern, a botanist, did not try to disentangle Ray's and Willughby's contributions to the zoological works, his analogy has inspired this paper in two ways. First, I argue that Willughby was far more than Ray's companion and Maecenas, but that he, too, was a serious student of natural history. Decades after Willughby's death, Ray's approach to zoology was shaped by the two men's joint investigations in the 1650s and 1660s. Second, I wish to explore the nature of their common zoological interests: the kinds of phenomena that interested them, their working methods in investigating nature and their relation to their predecessors and contemporaries.
My exploration of these two aspects of their zoology focuses on insects. Insects received relatively little attention from Renaissance and early seventeenth-century naturalists. 4 Thomas Moffett's Insectorum sive minimorum animalium theatrum, based largely on material from Edward Wotton, Conrad Gessner and Thomas Penny, was substantially complete by 1590, but it did not appear in print as a whole until 1634. Ulisse Aldrovandi's De animalibus insectis (1602) was the first book in print devoted entirely to insects, and some parts of Moffett's manuscript appeared in Edward Topsell's Historie of serpents (1608). John Johnston published a derivative insect book in 1657. When Ray and Willughby turned their attention to insects in the 1650s and 1660s, they were joining a relatively small group of naturalists, far fewer in number than those who pursued botany or the study of quadrupeds or birds.
The publication in the 1660s of several important works would change that: Johannes Goedaert's Metamorphosis naturalis (1660-69), Robert Hooke's Micrographia (1665) and Jan Swammerdam's Historia generalis insectorum (1669) bear witness to a new interest in insects and inspired further study. However, they were not Willughby and Ray's inspiration, for the two friends had already been observing insects in the 1650s. Their observations and descriptions were significant. Historia insectorum (History of insects), published posthumously under Ray's name, was recognized by eighteenthcentury scholars as a foundational work. Ray testified on several occasions, moreover, that insects were Willughby's chief interest and that he had made interesting observations about them. The publication history of Historia insectorum allows us to reconstruct, even in the absence of related manuscript material, much about Ray's and Willughby's interests and methods. In short, we learn much about these particular late seventeenthcentury naturalists, and about new developments in the study of insects, by studying how they attended to insects. Viewing his [Willughby's] Manuscripts after his Death, I found the several Animals in every kind both Birds, Beasts, Fishes, and Insects digested into a Method of his own contriving, but few of their Descriptions and Histories so full and perfect as he intended them; Which he was so sensible of, that when I asked him upon his deathbed, whether it was his pleasure they should be published, he answered, that he did not desire it, nor thought them so considerable as to deserve it, or somewhat to that purpose, for the very words I do not well remember, though he confest there were in them some new and pretty observations about Insects. 9 Ray was not simply honoring Willughby's memory while working at Middleton on the first part of his legacy. Writing to Lister in October 1668, when Willughby was still alive, Ray explained he had avoided spiders because he had never got over his childhood fear of them. 'I have not wholly neglected', he added, 'other genera of insects, both coleopterous and without elytrae. But since Mr. Willughby had painstakingly devoted himself for many years to acquiring, examining, describing, and comparing them, I have studied them only occasionally, as a pastime [animi causa].'
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In short, in their natural history collaboration, Ray's attention to insects was occasional; Willughby's was profound. In his 1660 catalogue of Cambridge plants, Ray praised Willughby's learning in botany and every field of literature. But in the text he cited Willughby once, in a lengthy passage on the anomalous generation of certain caterpillars. 11 Willughby had been studying caterpillars that sometimes turned into chrysalises and butterflies, and sometimes into little worms that spun cocoons and later emerged as flies; Ray wrote that the two of them hoped to make further observations in the coming spring. In the following year Willughby read a paper to the Royal Society on insects' reproduction. 12 The friends' close collaboration implies that Ray's later approach to insects may well have been shaped by the interests of his young companion. A letter that Ray wrote to Derham in August 1704, near the end of his life, is suggestive: Ray explained that he was persisting with Historia insectorum, despite his health, because I have Mr. Willughby's History and Papers in my hands, who had spent a great deal of time, and bestowed much pains, upon this subject, when there were few that Attending to insects minded, or were diligent and curious in it, though now there be many, and it is pity his pains should be lost. 13 
WILLUGHBY'S PUBLICATIONS ON INSECTS DURING HIS LIFETIME
After the observations reported in Ray's Cambridge catalogue, Willughby's next significant published contribution to natural history was his succinct but wide-ranging contribution to the classification of animals for John Wilkins's Essay towards a Real Character and a Philosophical Language, and to the unpublished, and now lost, Latin revision of the work. 14 Only two other contributors were singled out in the same fashion, one of whom was Ray, who had compiled the botanical tables. Insects were also subjects of letters that Willughby wrote in 1670 and 1671 to Philosophical Transactions, on bees and parasitoid wasps. 17 But most of the observations that he gathered remained unpublished at his death in 1672. As we shall see, however, Ray would eventually ensure that many of them saw the light, but only decades later, after Ray's own death.
RAY'S HISTORIA INSECTORUM
Ray did eventually take up insect studies in earnest, but much later, starting only in 1690, when his health had already begun to fail. Nonetheless, he worked on insects diligently for the remaining 14 years of his life, with the aim of publishing a history of them: not a history of all insects, whose number he initially estimated at well over 10 000, 18 but only of British insects, and of exotics that were in the London collections of Hans Sloane, James Petiver and a few others. 19 At the beginning, unlike in Ornithology and History of Fishes, he did not conceive of this enterprise as editing and publishing Willughby's work, although, as we shall see, Willughby ultimately had a large hand in it. The work appeared posthumously, in incomplete form, under the title Historia insectorum; for this reason it offers us an opportunity to see the successive layers of its composition, going back to the 1660s, if not before.
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The work is composed of four principal parts. Ray died early in 1705 (New Style). His papers on insects were initially taken by his friend Samuel Dale, who, however, refused Sloane's request that he edit the unfinished work. Instead, the task was undertaken by William Derham, who seems to have done nothing with them initially but then sent them in the summer of 1708 to Sloane at the Royal Society. 20 Sloane seems to have been in no rush to have them printed, because in September 1708 Tancred Robinson reported to Martin Lister that 'Mr. Ray's Papers upon insects are given to the Royall Society in order to be printed, at present they lye in Dr. Sloans hands, and when they will see a Resurrection I cannot divine.' Perhaps the question of whether to commission engravings had been vexing Sloane; in July 1709 Robinson wrote, 'H. Aston' 21 moved at a meeting of the Royal Society that a committee be formed to consider whether the work could be printed as it was, without figures. The decision was positive, and in August 1709 Robinson wrote again to Lister, 'With much Labour we have got at last Mr. Ray's posthumous piece de Insectis ( praesertim Britan.) out of Dr. Slones hand, which may make about 40 sheets in 4to. Part of it is perfect, the other only Fragments. We hope to get it into the Press out of hand.' 22 The printer in fact finished it in 1710.
Despite the work's publication history and eclectic organization, initial responses to it were positive. Both Journal des Sçavans, in January 1711, and Journal de Trévoux, nearly four years later (December 1714), spoke highly of it. 23 Neither anonymous reviewer seemed to know much about insects, however; they limited themselves to giving a brief overview of the contents and, in the former, a summary of the section on spiders, which the author noted was based on the works of 'MM. Willughbi & Lister'.
24 And when they enumerated the different kinds of insect, the reviewers did not distinguish between larvae and adults, including both chenilles and papillons among the different kinds of insect.
WILLUGHBY'S MISSING MANUSCRIPT
How does this work, partly edited and partly compiled by Ray, organized to an unknown degree by Derham, delayed by Sloane, and then finished by a Royal Society committee, relate to the observations that Francis Willughby made of insects in the 1660s and early 1670s, some four decades earlier? What came from Willughby, and what did Ray add? There is one document that would be of immense help in answering this question, if only it survived: Francis Willughby's manuscript history of insects.
Attending to insects
In May 1691 Ray mentioned the manuscript in an offhand fashion, in a letter to Richard Waller, Secretary of the Royal Society: 'Mr. Willughby's Observations concerning Insects, which were sometimes in my hands, I have long since delivered up to his son Sir Thomas Willughby, who will I suppose in time take care to publish them.' 25 Clearly, at this point Ray was thinking of his own history of insects as an independent project, but his phrasing implies that Willughby's work was in a relatively finished state.
Over a decade later, however, Ray made inquiries with Sir Thomas about obtaining this manuscript. In April 1703 Ray wrote to both Derham and Sloane, indicating that he hoped soon to procure Willughby's manuscript and collections. 26 Perhaps he had written earlier, but in July of the same year Ray expressed his concern to Sloane about Sir Thomas's health: he had not received a reply to his earlier request, and he knew that Sloane had treated Willughby.
27 By August 1704 Ray had acquired Willughby's 'History and Papers', and was working them into his manuscript. 28 Although Ray did not explain this change of heart, we may hypothesize that he initially thought he might surpass Willughby's observations from the 1660s and early 1670s, which he had not seen for decades. As he sensed his own death approaching, though, he decided to expand his own manuscript by adding Willughby's material to it. This hypothesis is supported by the cross-references between Willughby's list of beetles and Ray's. In the former, Ray often cross-referenced Willughby's description with his own. 29 Such references suggest that had Ray lived to finish the work, he would have combined both descriptions into one complete history of each beetle.
Given that Ray received Willughby's manuscript only a year or so before his final illness and death, it is striking how much of Historia insectorum comes from Willughby. Broadly speaking, one can identify three kinds of contribution from Willughby to the work. 
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Of course, Willughby's untimely death meant that many of his observations were in unfinished form, as Ray wrote about the history of spiders.
32 That makes it difficult to assess whether the material attributed to Willughby in Historia insectorum was transcribed verbatim or not, although occasional interpolations in square brackets suggest that Ray scrupulously distinguished his additions from Willughby's.
Having sketched out the evidence for Ray's and Willughby's interests in insects, and the chief sources we have for evaluating them, I now turn to what those sources reveal about how the two naturalists attended to insects.
CLASSIFYING INSECTS
In his work for Wilkins, Willughby had classified insects according to their mode of generation. 33 His first broad division was into those that, on the one hand, had a B. W. Ogilvie generation 'analogous to that of other Animals; which breed young like themselves, growing from a lesser to a greater magnitude, not being transmutable into any other Insects', and those that, on the other, had an 'Anomalous' generation. These latter, in turn, were divided into two kinds: those that were 'designed to a further tra[n]smutation', such as maggots, caterpillars and the like, and those that had gone through such a transmutation, from egg to larva to pupa to adult. 34 This classification effectively included each endopterygote insect twice: once in its larval form and once in the adult form. 35 It is possible that this was due to Wilkins's requirements: in the year after Real Character was published, Ray complained to Lister that the tables of plants he had done for Wilkins were accommodated to the author's system, not to nature. 36 But perhaps not: in the 1670s Ray, too, thought that Aldrovandi's classification, which also separated larval and adult forms, was 'no ill one'. 37 Habits of mind that emphasized the individual specimen, observed or collected in a particular moment, would naturally treat the radically different larval and adult forms as distinct creatures.
Beyond those broad divisions, Willughby's classification of insects in Real Character shows his attention to behaviour as well as to generation and morphology. He distinguished locusts and mantises from crickets by their habitats: the former lived in fields and fed on plants, whereas the latter lived in holes in the ground or houses. Sometimes, behaviour was diagnostic: the woodlouse or sow was 'apt to roul it self up when touched.' 38 The inchworm's movement was diagnostic. So were bees' honeymaking and the act of living gregariously, which led Willughby to put the ant and the gnat together. The death-watch beetle was defined by its sound and by living in houses, as well as by its form.
The most obvious difference between Real Character and Ray's Methodus insectorum is that Ray collapsed Willughby's groups of insects that undergo 'anomalous' generation into one, comprising both larval and adult forms. That, in turn, implies that Ray had rethought insect classification between the 1670s and his resumption of insect studies in the 1690s. Jan Swammerdam's Historia insectorum generalis, published in Dutch in 1669 and in French translation in 1682, had a great impact on Ray's thinking about insect classification. Ray may have read Swammerdam's book before July 1690, when he proposed dividing insects into 'those that do not undergo a change, and those that do suffer some kind of metamorphosis.' However, the latter group was divided according to the number of feet their larvae possessed, which was not a feature of Swammerdam's classification; that suggests that he had not yet discovered Swammerdam. 39 By 1692 Ray had definitely read Swammerdam. He quoted the French translation in the second edition of The Wisdom of God, and in a letter that year to Edward Lhwyd he proclaimed that Swammerdam's Historia insectorum generalis was 'certainly ye best book that ever was written upon that subject.' 40 He reiterated his praise in later letters to Sloane, Derham and Petiver. 41 As a result of his encounter with Swammerdam, Ray maintained Willughby's broad division of insects that did not undergo metamorphosis but radically revised the rest of Willughby's classification. In doing so, however, he retained some of Willughby's key observations, such as the taxonomy of the caddis flies. Willughby had divided them according to whether their larval cases were fixed or mobile, and then the shape and composition of the cases, and he had noted their double moult from larva to pupa and then to imago. 42 Ray's motivation was in part practical. In 1690, shortly after returning to insects in earnest, Ray remarked to Lhwyd that their species were nearly innumerable. That remark Attending to insects was a preliminary to Ray's comments in The Wisdom of God, in 1691, about the number of insects. There he noted:
The Butterflies and Beetles are such numerous Tribes, that I believe in our own native Country alone the Species of each kind may amount to 150 or more. And if we should make the Caterpillers and Hexapods from whence these come to be distinct Species, as most Naturalists have done, the number will be doubled. But if those be admitted for distinct Species, I see no reason but their Aureliae also may pretend to a Specifick difference from the Caterpillers and Butterflies; and so we shall have 300 Species more, therefore we exclude both these from the degree of Species, making them to be the same Insect under a different larva or Habit. 43 However, this difference in classification did not necessarily lead to any differences in observational practice. Ray's observations of lepidopterans in the late 1690s, included in Historia insectorum, were done by year and by form: caterpillars, (adult) butterflies and (adult) 'phalaenae' (i.e. moths). Ray used a series of cross-references to relate larval and adult forms, but this was much the same as what Aldrovandi had done a century earlier. 44 And when Ray described the dead specimens that Petiver, Sloane and others sent from London to Black Notley, he was perforce limited to describing the adult form of the insect. By the 1690s, Ray thought that a complete history of an insect required a diachronic element, with attention to the time, place and manner of metamorphosis, following Swammerdam's method (though Swammerdam himself had little interest in an exhaustive enumeration of species). The individual acts of observation that led to the complete history, though, did not necessarily involve the same diachronic element. Both Willughby's and Ray's classifications of insects reveal their interest in insects' generation and metamorphosis, their behaviour and their diversity. These three areas were the focus of their attention, to the exclusion of other areas such as internal anatomy (the subject of Malpighi's De Bombyce, and of Swammerdam's largely unpublished work of the 1670s).
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When the young Willughby and the somewhat older Ray attended to insects in the 1650s and 1660s, all three areas fascinated them. By the time the elderly Ray returned to insects in the 1690s, however, his health, his working methods and his interests led him to focus primarily on diversity, although he would use metamorphosis as an organizing scheme.
INSECT LIFE CYCLES AND METAMORPHOSIS
Ancient, medieval and Renaissance writers on insects recognized that some of them metamorphosed, but they did not consider this a fundamental character of those that did; rather, they treated metamorphosis as the change of one kind of creature into a radically different kind. Ulisse Aldrovandi and Thomas Moffett cross-referenced larval and adult forms, but they did not take the step of combining the two distinct forms into one history. The first significant studies of insect metamorphosis were being done at the time that Willughby and Ray were working together. Johannes Goedaert's Metamorphosis naturalis appeared in three parts between 1660 and 1669, in Dutch and Latin translation. 46 There is no evidence that Willughby was familiar with this work; Ray did not know it as late as 1678. 47 Malpighi's De Bombyce, in contrast, had been published in 1669 in London at the order of the Royal Society, and would surely have been known to Willughby and Ray. But this work emphasized Malpighi's dissections of distinct stages (especially the caterpillar), not the insect's transformation.
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Willughby was thus at the forefront of contemporary inquiry in the questions he raised about metamorphosis, despite his separation of larvae and adults in his classification. An intriguing passage in Historia insectorum attributed to him suggests that it was a puzzle: of one caterpillar described by Aldrovandi, he noted: 'Some of these turn into chrysalises that produce . . . butterflies . . .. Others-in fact, the majority-turn into white fly-like chrysalises, out of which flies emerge . . .. Those that turn into butterflies do so more quickly than those that become flies.' 48 As Willughby continued his research, he probed further into the phenomenon that he came to recognize as insect parasitoidism, considering not only ichneumon wasps, of which he described many varieties and about which he wrote to Oldenburg for Philosophical Transactions, but also tachinid flies, which parasitize caterpillars. Ray writes that Swammerdam described them: 'but Swammerdam was not the only one who observed this insect, I mean its larvae. They were seen and described by Mr. Willughby and Mr. Lister, who says much about their origin.' 49 Other parasites, like the botfly, also attracted Willughby's attention. 50 Willughby carefully observed the life cycles of many other insects, noting puzzles such as an adult dragonfly that emerged from a larva only half its length. 51 In spite of his interest in metamorphosis, and his awareness that parasitism was common in insect larvae, he accepted that they did sometimes generate spontaneously. In a 1670 letter to Henry Oldenburg, he noted that when bee larvae 'miscarry', the 'corruption of the matter within the cases' produces 'little Hexapods' that give rise to beetles. 52 The generation and metamorphosis of insects fascinated him, but he did not outright reject traditional views of their origin.
When Ray returned to the study of insects, he, too, paid close attention to their metamorphosis. In particular, he collected caterpillars and reared them in his house at Black Notley to find out what kind of chrysalis and adult they would become. By that time he had the examples of Goedaert and Swammerdam to follow, as well as his friend Lister's experiments on spiders, but Willughby's attempts were an important model for him. Ray sometimes diverged from his friend's judgements: Willughby, for instance, had considered grasshoppers to be non-metamorphosing, on the ground that the larval instars were not that different from the winged adults, whereas Ray, following Swammerdam, placed them in the group of those who metamorphosed without a quiescent pupal stage. 53 And having read Redi and Swammerdam, Ray followed them in rejecting 'AEquivocal or Spontaneous Generation.' 54 
INSECT BEHAVIOUR
The two friends also watched how insects behaved. Willughby had an interest in sex that dated back to his Cambridge days. 55 He continued this after leaving, observing dragonflies' mating 'with curiosity' and describing it in his manuscript history of insects in a way that agreed with what Ray found long afterwards in Swammerdam. He observed two morphologically distinct dragonflies mating and concluded, Ray writes, that the lower one was the female form of the other. 56 Willughby also observed the behaviour of hornets when they caught bees: after seizing their prey like hawks, they landed and carefully arranged the bee so they could properly pick it up with their feet before returning to their nest.
One early observation was reported both by Willughby in Philosophical Transactions and by Ray in Historia insectorum. This was the case of a parasitic wasp that had captured a Attending to insects caterpillar three times its size, which it then dragged more than 15 feet to a hole that it had dug. After clearing the hole, the wasp placed its prey inside, then plugged up the hole and left two pine needles as a marker. 57 The two descriptions are quite close, but the conclusions differ in a telling way. Ray noted that this behaviour could not come from a creature that was a mere machine, implying that the Cartesians were wrong; it is the only explicit intrusion of his natural theology into Historia insectorum. Willughby, meanwhile, said that he and Ray waited a few days, then dug up the caterpillar, which he placed in a box in the hope that it would produce wasps, but it never did. In this case, Willughby was more interested in the sequelae than in the implications for grand natural philosophy, although it is tempting to presume that he and Ray discussed Cartesianism and natural history during their years together in Cambridge or their subsequent travels.
Willughby also experimented with insects, to examine their behaviour more sedulously. To test Moffett's claim that a particular hexapod (beetle grub) ate earthworms, he placed two in a box full of worms. One starved; the other eagerly sucked the worms. 58 He placed two of another species of hexapod together in a box overnight: one ate the other from the tail to the middle, but the remaining part ran around as if it were unharmed.
59 A more elaborate experiment involved a pet flea wearing a collar and chain that Willughby bought while travelling with Ray in mainland Europe. Willughby kept it in a box with some wool insulation and fed it daily on his palm, sometimes letting it suck and excrete for hours, until after three months it died of cold. 60 The point of this experiment is unclear, at least in Ray's telling, but it certainly does reveal Willughby's interest in close, repeated observation-and perhaps a genuine fondness for insects.
For his part, Ray devoted less attention to insect behaviour in his declining years than he and Willughby had given it in the 1650s and 1660s. His comments on metamorphosis draw upon insects raised in captivity, and his examples of insects' striking or unusual actions date from the earlier period. Although undoubtedly due in part to the limitations imposed by Ray's health, in particular his ulcered legs, this neglect was also a consequence of Ray's increasing fascination with the sheer number and diversity of insect species-a fascination that was often mingled with despair at ever finishing his project.
INSECT DIVERSITY
It is striking how many different kinds of insect Willughby and Ray described: not simply in the range of broad groups (Linnaean orders or families) but also, within those groups, the range of species. Moffett's Theatre of Insects had described three shield bugs; Aldrovandi's work contained 18 illustrations but the accompanying text merely noted their coloration. 61 Willughby described 26, characterizing them broadly by their habitat (terrestrial or aquatic) and the shape of their body and then, within each group, by size and color. 62 Willughby named seven species of woodlice. He and Ray described 25 dragonflies. Willughby described spittle bugs, grasshoppers and crickets, the mole cricket, cockroaches, ants, crane flies, beetles, butterflies and moths, as well as creatures considered insects in the period, such as spiders, earthworms and leeches.
From the 1690s Ray, too, described an enormous range of beetles, butterflies, dragonflies and other insects (although not spiders!). He thought he had described every English butterfly (and he was not far off 63 ), but he despaired at ever reaching an end of the different species of moths. And that was far from the end: as he wrote to Lhwyd, in July B. W. Ogilvie 1690-therefore only shortly after recommencing his insect studies-Ray commented on the number of butterflies, adding, 'The Beetle-tribe I hold to be no lesse numerous than they; & the Flyes perchance more. So that I know not but that the species of Insects may be equall to or exceed those of Plants.' 64 In this he was prescient. Insect collections were vital to Willughby's and Ray's observations of insect diversity. Willughby had a collection, as Ray's 1703 letters to Derham and Sloane indicate, although we know nothing of its size or range. Ray, too, collected insects as he worked on his history. 65 His notes on butterflies, reproduced in Historia insectorum, contained headings referring to specimens' locations. Ray kept at least four boxes or cases, identified as 'P[yxis] M.' ( possibly for media or maxima), 'Pyx. rar.', 'Pyx. rar. long.' and 'Pyxis select.' 66 Ray noted that some specimens faded with time, one of the drawbacks of working with collections. He also seems to have lost some specimens, recorded in his notes as 'not in the box', 'removed' or 'deperdita.' 67 Such notes suggest that Ray returned to his written records and compared them against specimens to correct his descriptions, just as he did with garden plants and herbarium specimens in his botanical work.
Ray also used other collectors' specimens. He referred to specimens in 'Mr. Dales Box', and beginning in 1692 he organized the transport of specimens from Hans Sloane's and James Petiver's collections in London, and Tilleman Bobart's and Edward Lhwyd's in Oxford, to Black Notley, where he described them and then sent them back. 68 At first he was concerned that they would suffer considerable damage from 'shaking & jolting' in the wagon, but he was delighted to find that when properly fixed in their boxes they 'came as entire as they were sent out.' 69 The collections of these virtuosi allowed Ray to extend the range of his work; they also allowed him to verify that he had already described nearly all the day-flying butterflies of England. However, relying on collections also led Ray, far more than Willughby, to emphasize morphological diversity over metamorphosis and behaviour. Had Ray lived to complete Historia insectorum, metamorphosis would have provided the overall structure (as in Methodus insectorum), but the individual entries would have been the morphological descriptions of insects, many of them based on dead specimens.
CONCLUSION
Willughby and Ray's studies of insects reveal how insects had become a significant focus of attention for naturalists in the second half of the seventeenth century. Willughby in particular had a wide-ranging interest in insects for someone educated in the 1650s, with only a handful of works-principally Aristotle, Pliny, Aldrovandi and Moffett-on which to draw. His attention to metamorphosis, behaviour and diversity was striking. The last of these might have been at least in part a consequence of his botanizing with Ray, because botanists had long been interested in distinguishing species, something that Ray thought they had often taken too far. 70 But his focus on metamorphosis, his sustained attention to it and his recognition of certain problems connected with it was unusual.
As Eric Jorink has recently shown, Goedaert's investigations into insect generation were the first of their kind. He started them in 1635, but it was only 25 years later that he had decided to publish them, most probably at the insistence of his friend Johannes de Mey, a minister and natural philosopher. 71 Although it would be tempting to see de Mey's Attending to insects encouragement as a response to William Harvey's 1650 work on generation, the chapter on insects that de Mey provided for Goedaert's first volume draws on Aldrovandi's 1602 work and makes no mention of Harvey. De Mey accepted the common belief that many, if not all, insects were generated spontaneously from putrefying matter. His notes do mention John Johnston's 1657 insect book, so perhaps that prompted him to press his friend to publish.
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Other investigations into insect generation in the 1660s, including Redi's and Swammerdam's, were clearly responses to the belief in spontaneous generation, prompted by Harvey's argument that all animals came from an egg. 73 Further study of Willughby's education may reveal that he, too, was engaging with Harvey's work-or extending it, because Harvey's own notes on insects were stolen during the Civil War, as he lamented in his work. 74 Regardless of whether Willughby was responding directly to Harvey, he was engaged with a central problem of natural philosophy in his era.
As we have seen, Ray's work from 1690 to his death was more concerned with describing diversity than with metamorphosis or behaviour. This reflects his conviction that Swammerdam had already resolved many of its mysteries, as well as the practical limits of his declining health and his use of the collections of other virtuosi. Ray died with different parts of the work in various stages of completion, and in lieu of the engravings he had hoped to procure by subscription, the volume included only a short note at the end referring readers who wished to see pictures to Merian's publications. 75 Even in its imperfect form, though, Historia insectorum was read carefully by Ray and Willughby's successors; it was cited frequently by Linnaeus, who listed 'Raius' and himself as the best describers of insects. 76 It is tempting to speculate on what Willughby might have produced had he actually finished and published his manuscript history. It might have combined the careful observations, if not microscopic dissections, of Swammerdam with the taxonomic diversity of the later Linneans. It is hard to say, unless the missing manuscript is discovered. To return to Stearn's parallel with Linnaeus and Artedi: Willughby certainly did more than Artedi, whose name adorns the facade of the library of the Artis zoo in Amsterdam. And at least in insects, he left a profound mark not only on Ray but, through Historia insectorum, on later insect studies. 
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